Avoidance conditioning and a modified method of limits psychophysical procedure were used to study temporal integration of tone and noise signals in the budgecigar {Melopsittacus undulatus). Integration of both tone and noise signals can be described by a negative exponential function with a time constant of about 200 ms. At very short durations there were differences in the integration of tone and noise signals. These data are similar to those reported for a number of other vertebrates, including man. Thresholds for two complex natural vocalizations of the budgerigar are similar to those of pure tones of equivalent duration.
Because of the acoustic complexity of avian vocalizations and their importance in communication, there has always been considerable interest in all aspects of temporal processing by the avian auditory system. Many bird.vocalizations contain rapid frequency transitions or other very short notes that birds can clearly learn to imitate with a high degree of precision {Marlet and Peters, 1982}. It has often been suspected that the avian ear is unusually sensitive to such short sounds (Pumphrey, 1961; Greenewalt, 1968; Konishi, 1969) . For these reasons, the present study extends earlier observations of temporal summation to include noise signals and tones of shorter duration. It is of interest to know: (1) whether there are differences in the integration of tone and noise signals, (2) whether short ( < 32 ms) and long acoustic signals are integrated in a similar manner, and (3) 
I. MATERIALS AND METHODS

A. Subjects
The subjects were six commercially available budgecigars or parakeets (three males, three females), ranging in age from 4-24 months old.
B. Apparatus
The birds were tested in a double-walled, sound-shielded chamber (IAC-1200). Sound was delivered by a TDH-49 earphone mounted 15 em in front of the bird's head. Tone and noise stimuli of varying durations were shaped by an electronic switch (Coulbourn Instruments S84-04). The duration of test stimuli was taken as the time between successive on and off pulses to the electronic switch. Rise/fall times were 4 and 1 ms for the tone and noise signals, respectively. For tonal signals, a bandpass filter (Genrad model 1952) was inserted between the electronic switch and the power amplitier. The high and low cutoffs of this filter were set to 20% above and below the test tone frequency. The audiometric circuits consisting of logic and analog modules (Coulbourn Instruments} has been described previously (Dooling, 1979).
C. Training and testing
The apparatus for avoidance conditioning as well as the training and testing procedure has previously been described in detail (Dooling and Saunders, 1975a; Dooling, 1979). The bird was gently restrained in a tubular holder and trained to bite a response bar positioned 3 cm in front of its beak. The training stimulus was a 2.8-kHz pure tone burst of 512 ms presented at a level of 70 dB SPL. A trial interval lasted 5 s, during which four tone bursts were presented. Failure to respond during the trial interval resulted in the delivery of a loud buzzer and the application of a mild electric shock to the bird's legs until a correct response occurred. Once the birds learned to avoid shock on 90% of the trials, a modified method of limits procedure was used to obtain threshold estimates.
During threshold testing, intertrial intervals were randomized between 15-60 s so that approximately 50-60 trials could be run in a daily test session. A modified method of limits procedure was applied as follows. A threshold run began with the stimulus intensity set at 70 dB SPL. Following each correct response, the intensity of the probe was Finally, the contact call was chosen for comparison because it is a loud vocalization given by separated budgerigars to maintain contact with the flock. Given its function, it is reasonable to speculate that budgerigars might show unusually sensitive thresholds for detection of this call against a background of noise. For this reason, it is interesting to compare the thresholds for pure tone signals and contact calls even though a direct comparison between the two is a complicated matter. The pure tone signal has all of its energy concentrated within a single critical bandwidth (DoGling and Saunders, 1975a} with no variation in amplitude over time. By contrast, the two contact calls are far more complex. It is clear from Fig. 1 that the peak energy extends over several critical bandwidths of the budgerigar auditory system and the amplitude is not uniform over time, sometimes even dropping to zero. In spite of these differences the budgerigar shows similar thresholds for both tones and calls.
